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j Abstract Background The objective of this
longitudinal study was to assess the association
between major depression and heart complaints in a
population of young and healthy adults. Meth-
ods Starting at the age 20/21, participants of the
Zurich Study underwent 6 structured, psychological
interviews during a span of 20 years. We evaluated
longitudinal data from 277 persons who participated
in all 6 interviews including questions about heart
complaints. Results Over 20 years, heart complaints
were reported by two thirds of participants, and the
frequency of depression was 11.4%. At the age of 40/
41, heart complaints were significantly associated with
earlier heart complaints and major depression, both
more often in women. Recurrent brief depression
showed a tendency, but neither minor depression nor
depressive symptoms were predictive for later heart
complaints. Conclusions This study suggests that
major depression is a predictor for heart complaints
at the age of 40 and that the severity of depressive
disorder in younger age has an effect on subsequent
heart complaints. Follow-up data will help to elucidate
whether these subjective heart complaints show any
correlation with a later coronary heart disease.
j Key words epidemiology Æ heart complaints Æ
major depression Æ minor depression Æ recurrent brief
depression
Introduction
Depressive syndromes, including major depression,
are common. In the National Comorbidity Study,
lifetime prevalence rates of major depression were
reported to be 13% [16], in the Epidemiologic
Catchment Area Study 6% [15]. Minor depressive
disorder is also common both in the community [15]
and in primary care clinics [21].
Coronary heart disease (CHD) is the leading cause
of death and a major cause of morbidity and disability
in Western industrialized countries. Depressive syn-
dromes in persons with cardiovascular disease (cor-
onary artery disease or coronary heart disease being
one form of it) are rarely diagnosed, even if the
prevalence of major depression is nearly 20% in
persons with CHD [8, 13, 14, 25]. Depressive disor-
ders are now recognized as a predictor of poor out-
come in individuals with established cardiovascular
disease [12, 13]. In a recent review [28], depressive
disorders were found to be an independent risk factor
for new events in patients with pre-existing coronary
disease. Possible pathophysiological mechanisms,
including cardiovascular autonomic dysregulation, byEA
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which depression may contribute to CHD were de-
scribed previously by Musselmann et al. [19] and
Carney [7]. However, traditional risk factors, such as
tobacco use, hypertension, and obesity, explain at
least 75% of the occurrence of new cases of cardio-
vascular disease [26].
Although ‘‘heart complaints’’ do not have the sta-
tus of a disease and are not a defined predictor for
CHD, they can be associated with depression. We thus
hypothesized that if a correlation could be established
between heart complaints and depression in a young
population, it might stimulate further research into
the prognostic link between heart complaints,
depression, and the subsequent development of CHD.
The aim of this study was therefore to conduct the
first quantitative assessment of the association between
major depression and heart complaints in a population
of young adults. We addressed this question by ana-
lyzing 20 years of longitudinal data of the Zurich Study.
For conceptual clarity we focused on depressive dis-
orders as there is ample evidence that depression and
coronary disease are strongly associated with each
other [11, 23, 24, 28]. Quantitative estimates of the
magnitude of depression’s effect on heart complaints
will allow comparison with known risk factors, such as
smoking, caffeine intake, obesity, physical inactivity
and previous heart complaints as well as psychosocial
factors such as social class, mastery, hostility and
anxiety [17] and coping strategies.
Methods
The Zurich Study is a longitudinal epidemiological study that
started in 1979 with a sample of 591 participants (292 men born in
1959 and 299 women born in 1958). The participants were selected
from a representative sample of 4,547 young adults from the
Canton Zurich in Switzerland according to scores of the SCL-90R
Global Severity Index (GSI) [9] obtained from screening interviews
carried out in 1978. Two thirds of the sample scored above the 85th
percentile (high scorers) and one third below (low scorers).
The mean GSI of the 591 participants in the Zurich study in
1978 was 0.8 (SD = 0.53), whereas the mean GSI of the original
representative screening sample (N = 4547) was 0.4 (SD = 0.39).
The study participants were interviewed in 1979, 1981, 1986,
1988, 1993, and 1999, thus covering a period of 20 years from age
20/21 to age 40/41 (see Fig. 1). Overall, 278 (47.0%) participants of
the initial sample underwent all six interviews. In 1999, 367 par-
ticipants (62.5%) could be interviewed. Compared with the initial
sample, the proportions of high scorers and low scorers did not
change significantly [10].
Participants were interviewed at their homes by trained clinical
psychologists and psychiatric residents. The instrument used was
SPIKE (Structured Psychopathological Interview and Rating of the
Social Consequences of Psychic Disturbances for Epidemiology), a
semi-structured diagnostic interview developed for the Zurich
Study [3]. SPIKE collects information on psychiatric and somatic
syndromes, including questions on heart complaints, depression
and the use and abuse of various substances.
From the beginning in 1979, the presence of heart complaints
as subjectively perceived by the participants was assessed. The
assessment of heart complaints started with the probe question:
‘‘During the last 12 months, have you suffered from heart prob-
lems (cardiac irregularity, strong palpitation)?’’ For heart com-
plaints as well as for all other syndromes covered in SPIKE,
symptoms, duration, frequency, subjective degree of suffering,
treatment, and partly social consequences were assessed for the
last twelve months prior to the interview. Additionally, two
potentially cardiac symptoms of the SCL-90 R were included: pain
in the heart or chest region, and heart pounding or racing. In
contrast to the SPIKE, SCL-90R answers refer to the last month
prior to the interview.
Depression was assessed starting with the probe question:
‘‘During the last 12 months, have you ever felt lack of energy,
depressed, sad, sick of life, or have you experienced loss of pro-
ductivity, feeling of inferiority, no interests at all? Or simply spoken
spiritless?’’. Major depressive disorder was defined according to
DSM-IV [1] criteria, and recurrent brief depression (RBD)
according to criteria by Angst et al. [4, 5]. RBD was defined by the
same number of symptoms as MDD, but having a duration of at
least 1 day but less than 2 weeks, and a total duration of at least
1 month over 1 year, and by work impairment. Minor depression
(MinD) was defined as a depressive syndrome with 2–3 of the nine
criterial symptoms for MDE and a minimum duration of 2 weeks
[2].
For categorical data, statistical analyses were based on chi-
square statistics and logistic regression analysis. Of the features
selected for use as explanatory variables, 5 referred to information
assessed during 1988 (namely nicotine intake, body mass index,
circulatory problems, coping/rumination, heart complaints), and 3
referred to information assessed during 1986 (namely practicing
sports, caffeine intake, and mastery meaning control beliefs about
health). Another four features referred to socio-economic infor-
mation (namely father’s occupation, education, social class, social
support) assessed in 1979. For each interview wave, assessments of
MDD, RBD and MinD were also made.
Results
Overall, 278 participants participated in all interviews
from 1979 to 1999. The following results are based on
the 277 participants who answered the probe question
within the syndromal section heart complaints in
1999.
In 1999, 83 participants (30%) of this sample re-
ported heart complaints. Half of them complained of
pain in the heart or chest region (chest pain), three-
quarters of palpitations. Women showed slightly
higher rates of heart complaints than men (33.5% vs.
25%, n.s.). Weighted by high versus low scorer status,
32.5% of participants are expected to suffer from
Fig. 1 Design of the Zurich Study 1978–1999
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heart complaints (95% CI: 30.5–34.6). Pain in the
heart or chest region as assessed by cardiac symptoms
of the SCL-90R was reported by 45 participants
(57.7%) with positive answer to the probe question,
heart pounding or racing by 38 participants (48.7%).
Within the syndromal section anxiety, agoraphobia
and/or panic disorder, palpitations were indicated by
32 participants (38.5%) of the sample (Fig. 2).
During the entire study period, 14 participants
(16.9%) suffering from heart complaints sought pro-
fessional help: 13 consulted a practicing physician,
two were hospitalized, and two required medical help
from other sources (psychologists, naturopathic
physicians). Medication prescribed by physicians to
counteract heart complaints was reported by two
subjects. Medication consisted in analgetics, sedatives
and betablockers. In regard to social consequences, 11
participants (13.2%) considered themselves as im-
paired at work.
The number of participants who reported heart
complaints at one of the interviews between 1979 and
1999 was 77 (27.8%), at two interviews 40 (14.4%),
and at least at three interviews 61 (22%). Overall, two
thirds of participants reported heart complaints at
least in one of the interviews.
In bivariate analyses, heart complaints in 1999
were significantly correlated with smoking, body mass
index (BMI), and previous heart complaints as well as
with the SCL-90R factors hostility/anger and anxiety
(Table 1). Participants with heart complaints reported
slightly (n.s.) more often circulatory problems than
participants without heart complaints (37.3% vs.
26.8%). No correlations were found with gender,
caffeine intake, sport activity, coping/rumination, and
mastery. Referring to socio-economic variables, only
social class correlated significantly with heart com-
plaints.
Of the 83 participants reporting heart complaints
in 1999, 42 (50.6%) were given a diagnosis of MDD at
least at one of the six interviews 1979–1999, 33
(39.8%) at least one diagnosis of RBD and 12 (14.5%)
at least one diagnosis of MinD. Thus, participants
with at least one diagnosis of MDD in their previous
history reported significantly more often heart com-
plaints in 1999 than participants without any diag-
nosis of MDD (50.6% vs. 37.6%, v2 (1,
N = 277) = 4.030, P = .031). MDD occurred slightly
more often in females than in males reporting heart
complaints at age 40/41 years (57.4% vs. 37.9%, n.s.).
In a bivariate logistic regression, the association be-
tween MDD and heart complaints was significant
(OR = 1.7, 95% C.I. 1.01–2.85, P < 0.05). Adding the
predictor variables smoking, BMI, previous heart
complaints, social class and SCL anxiety to the model
did not weaken the association, but the statistical
significance of the overall model was marginal
(OR = 1.7, 95% C.I. 0.93–2.94, P < 0.09). Moreover,
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Fig. 2 Heart symptoms reported by Zurich Study participants with positive
answer to the probe question between 1979–1999
Table 1 Variables representing risk factors for heart complaints in 1999
With HC (%) without HC (%)
Smoking Non-smoker 47 (58.8) 109 (62.0) v2 (2, N = 256) = 6.573, P = .037
1–10 cigarettes/day 4 (5.0) 24 (13.6)
>10 cigarettes/day 29 (36.3) 43 (24.4)
100% 100% N = 256
Previous heart complaints With 24 (28.9) 20 (10.5) v2 (1, N = 273) = 14.449, P = .000
Without 59 (71.1) 170 (89.5)
BMI <25 77 (92.8) 161 (84.7) v2 (1, N = 273) = 3.336, P = .047
>25 6 (7.2) 29 (15.3)
Social class Student 22 (26.5) 42 (21.6) v2 (3, N = 277) = 9.515, P = .023
Employee 27 (32.5) 52 (26.8)
Apprentice/skilled worker 16 (19.3) 73 (37.6)
Unskilled worker 18 (21.7) 27 (13.9)
Hostility/anger (SCL-90R) Low 19 (24.4) 69 (36.3) v2 (1, N = 268) = 3.585, P = .039
High 59 (75.6) 121 (63.7)
Anxiety (SCL-90R) Low 22 (28.2) 82 (43.2) v2 (1, N = 268) = 5.207, P = .015
High 56 (71.7) 108 (56.8)
398
an association between the number of diagnoses of
MDD and heart complaints reported in 1999 can be
observed (Fig. 3). There was no analogous difference
for diagnosis of RBD and MinD.
Discussion
This 20-year-long follow-up of young subjects pro-
vides unique data regarding the development of heart
complaints and depression over time and their cor-
relation with each other. We found that both heart
complaints and MDD remained relatively constant
over time, with MDD showing a trend toward higher
frequency with older age. The fact that heart com-
plaints were themselves predicted by prior heart
complaints indicates that the same participants
complained of them repeatedly. The main finding of
this study is that heart complaints were significantly
associated with major depression, and the association
was reduced only little when adjusted for other risk
factors. Recurrent brief depression showed a non-
significant trend towards association with heart
complaints, but no other (minor) depressive disor-
ders or depressive symptoms predicted subsequent
heart complaints.
The somatic value of the term ‘‘heart complaints’’
cannot be ascertained because the complaints repre-
sent the subjective perception of the participants, as
reported during the interviews. Because the last
interview reported here took place at the age of 40/
41 years, it is not surprising that only few participants
had reported diagnosed somatic heart disease by the
end of the study period. Since the population pre-
sented in the study is relatively young, we cannot
expect that traditional risk factors for CHD will
already have made a considerable impact at this
young age. Although smoking was correlated with
heart complaints, body mass index showed an unex-
pected, negative correlation. These relationships must
be interpreted with caution, because somatic corre-
lates are lacking. Complaints reported by the partic-
ipants, such as heart pain, palpitations, or irregular
heart beat can be caused by a variety of somatic dis-
eases or have no physical correlation at all, and this
study was not designed to ascertain the somatic cor-
relates of the subjectively reported complaints. We are
not aware of any predictive association between
general heart complaints and subsequent develop-
ment of CHD or other somatic problems. Nonetheless,
subjective heart symptoms can be extremely dis-
turbing, can affect the quality of life, and even lead to
hospitalization in some cases. Our data suggest that
the influence of depression on heart complaints oc-
curs without a concurrent somatic disease and inde-
pendently of the traditional risk factors for CHD, at
least until the age of 40.
The frequency of depression in our sample is with
11.4% (lifetime prevalence) in the expected range.
MDD has been reported in 11.8% of unselected young
adults [27].
Depression has been found to be a significant risk
factor for primary CHD or for mortality in patients
already suffering from CHD [6, 11, 20, 22, 29]. After
adjustment for other risk factors, depression in-
creased the risk for CHD events by 1.15–3.9 times in
persons without previous CHD, and by 1.4 to over 6
times in persons with CHD [18]. Non-adherence to
risk factor modification, abnormal platelet function,
endothelial dysfunction, reduced heart rate variabil-
ity, and overall cardiovascular autonomic dysregula-
tion have all been associated with depression and may
be pathophysiologically responsible for the associa-
tion between depression and CHD (reviewed by
Zellweger [29], Carney [7], and Nicholson [20]).
However, the role of depression as an independent
risk factor for CHD is still debated, particularly be-
cause of incomplete risk factor adjustments in many
studies and the possibility of reverse causality [20].
Our sample is younger than most of the other popu-
lations studied. As our cohort of study participants
ages, new cases of CHD are likely to occur, and those
in whom MDD has been diagnosed must nevertheless
be considered at higher risk for such events. This will
continue to be assessed within the study. The asso-
ciation between heart complaints, depression, and the
possible subsequent development of CHD continues
to require further study.
There are several limitations to our study that
should be discussed. First heart complaints were self-
reported and were not verified objectively. The heart
complaints were not assessed exactly the same way in
the six interview waves, but the key questions re-
mained constant. Second, although the SPIKE has
been shown to have good reliability and validity for
depression and anxiety, there is a possibility of mis-
classification of exposure. Third, we were unable to
look at mortality from heart disease, but as there are
only 16 persons at the time of writing of this manu-
script who died, the small number can be neglected.
We also were unable to study specific medication (as
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Fig. 3 Percentage of participants indicating heart complaints in 1999 (v2 (2,
N = 277) = 6.425, P < .05)
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only two persons were medicated), to adjust for
length of time of medication use and dosage and fi-
nally, the ascertainment of medication was by self-
report. Fourth, as in most community based cohort
studies, losses to follow-up did occur in our study, but
those missing did not differ significantly from those
successfully re-interviewed. Information on coronary
risk factors such as RR measures or cholesterol levels
would strengthen our study but is missing.
Conclusions
The Zurich Study has several strengths. It is a popu-
lation-based investigation consisting of two cohorts,
men being 20-years-old, women 21 years of age. The
study is prospective in design, has its focus on young
people, following them for 20 years. This allows some
confidence in our assessment of temporal relationship
of heart complaints and MDD. The study investigated
not only mental disorders but from the beginning on
also collected data on subjective heart symptoms and
other somatic syndromes.
We conclude that MDD is significantly associated
with heart complaints and that heart complaints tend
to re-occur in the same people. Complaints of heart
symptoms in young people should prompt for the
diagnostic evaluation of a possible depression. Further
study is needed to elucidate the potential predictive
value regarding the development of a later CHD.
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